ABSTRACT Background: Inflammation may be an important mediator of the association between nutrition and cardiovascular diseases, but most studies have been conducted in Western populations with high rates of overweight and obesity and low levels of infectious disease. Objectives: This study sought to investigate the predictors of C-reactive protein (CRP) in young adults living in the Philippines and to examine patterns of association with adiposity compared with young adults in the United States. Design: Maximum likelihood logistic regression models were used to predict elevated high-sensitivity CRP (.3 mg/L) in relation to anthropometric measures of adiposity, symptoms of infectious disease, and proxy measures of pathogen exposure in men and women from the Philippines (n ¼ 1648; age: 20-22 y). Comparative data were drawn from a nationally representative sample in the United States (National Health and Nutrition Examination Survey; n ¼ 616; age: 19-24 y). Results: Median concentrations of CRP were substantially lower in the Philippines (0.2 mg/L) than in the United States (0.9 mg/L), and the likelihood of elevated CRP was lower in the Philippines than in the United States at the same level of waist circumference or skinfold thickness. In the Philippines, infectious symptoms and pathogen exposure predicted elevated CRP, independent of adiposity. Conclusions: Adiposity and infectious exposures are associated with elevated CRP in the Philippines; other populations undergoing comparable lifestyle and dietary changes associated with increasing rates of overweight and obesity are likely experiencing similar double burdens of inflammatory stimuli. Low concentrations of CRP in this Philippine sample raise the question of whether CRP cutoffs based on European or European-American reference populations are appropriate for predicting disease risk in populations undergoing the nutrition transition.
INTRODUCTION
High-sensitivity measurement of C-reactive protein (CRP)-indicating low-grade inflammation-has emerged as an important predictor of subsequent incidence of cardiovascular disease (CVD), type 2 diabetes (1), the metabolic syndrome (2), late-life disability (3) , and mortality (4) . This rapidly growing literature has drawn attention to the important role that inflammatory processes may play in the pathophysiology of a wide range of chronic diseases, even as uncertainty regarding the causal nature of these associations remains (5, 6) . However, the vast majority of research on CRP has been conducted in relatively affluent industrialized settings, where rates of overweight and obesity are high. Whereas CRP measurement is increasingly applied in routine clinical practice, there is recognition that ''normal'' values derived from European or European-American reference populations may not apply universally, and that additional comparative data are needed (7) .
Comparative research provides an opportunity to investigate the extent to which CRP concentrations differ across populations, and to evaluate differences in patterns of association with known predictors of CRP. For example, waist circumference or other measures of central adiposity are among the strongest predictors of elevated CRP in European and European-American populations (8) (9) (10) , but such associations are not universally reported (11) . Pathogen exposure is also an important predictor of CRP, because CRP is a central component of the acute phase response to infection and plays an important role in activating complement, promoting phagocytic activity, and opsonizing bacteria, fungi, and parasites (12, 13) . However, infectious exposures are relatively infrequent in European or European-American populations and are therefore not considered in most analyses of CRP.
Considerable insights into the dynamics of inflammation may be gained, therefore, by investigating CRP in a different ecological context characterized by burdens of infectious disease as well as excess weight gain. The Philippines is a lower-middleincome nation undergoing significant economic, dietary, and lifestyle changes characteristic of the nutrition transition, and it exemplifies current trends toward rising prevalences of overweight, CVD, and the metabolic syndrome associated with these changes globally (14, 15) . At the same time, infectious disease accounts for .30% of all mortality in Southeast Asia, with pneumonia, diarrhea, and tuberculosis being major contributors (16) . In the Philippines, respiratory infections rank beside ischemic heart disease as the top causes of mortality (17) .
This burden of pathogen exposure, in combination with recent trends toward increased body weight, is characteristic of many transitional populations globally and thus provides an important setting in which to investigate the predictors of CRP. The specific objectives of this article are 3-fold: 1) to document concentrations of CRP in young adults in the Philippines, 2) to investigate associations between CRP and anthropometric measures of nutritional status and proxy measures of pathogen exposure, and 3) to compare CRP results in the Philippines with data from a nationally representative sample of young adults in the United States. In addition to considering population differences in CRP concentration, these analyses compare the strength of association between CRP and body fat in 2 populations inhabiting different ecologies of nutrition and infectious disease.
SUBJECTS AND METHODS

Participants and data collection
The Cebu Longitudinal Health and Nutrition Survey (CLHNS) began in 1983 with the recruitment of 3327 pregnant women representative of the childbearing population in Cebu City (18) . The women and their children have been followed through multiple rounds of data collection since 1983, and the data for the present analyses came from the most recently completed survey, conducted in 2005, when the offspring were 20-22 y of age. Complete anthropometric, environmental, sociodemographic, and CRP data were available for 1678 participants, and 30 women who were pregnant at the time of survey were excluded from the analyses. Participants provided information on household demographics and income levels, economic activities and resources, environmental quality, and health behaviors in face-to-face interviews conducted in their homes.
We evaluated how our sample differed from the original cohort as assessed when the study started in 1983. Compared with those lost to follow-up, participants remaining in the study were born to fathers with less formal education [mean (SE) difference ¼ 0.50 (0.15) y], to mothers with less formal education (0.25 (0.13) years), and into homes in slightly more rural communities [2.09 (0.45) points on 70-point urbanicity scale (19) ]. Participants did not differ with respect to household income, assets, or size.
Standard anthropometric techniques were used to measure body weight, height, waist circumference, and triceps, subscapular, and suprailiac skinfold thicknesses (20) . Body mass index (BMI) was calculated as the ratio of weight (kg) to height squared (m).
Following prior research in the Philippines and elsewhere (21-23), we collected multiple proxy measures of the likelihood of exposure to infectious microbes, including household density (number of persons/number of rooms), type of toilet (no toilet, pit, flush/water sealed), and source of drinking water (bottled, piped municipal supply, closed well with pump, open sources: uncovered well, spring, river, rain). We also constructed a pathogen exposure scale based on 5 variables, each scored on a 3-point scale (0 ¼ low exposure, 1 ¼ moderate, 2 ¼ high): cleanliness of the food preparation area, means of garbage disposal, presence of excrement near the house, and level of garbage and excrement present in the neighborhood surrounding the household. Scores across these 5 variables were averaged to construct a summary pathogen exposure scale with Cronbach's a of 0.71, which suggests a relatively high degree of reliability. Low correlations between these variables and our measures of household density, toilet type, and water access suggested that these measures were capturing different dimensions of environmental quality and were thus considered separately. Prior analyses in the CLHNS have documented significant associations between comparable measures of environmental quality and risk of infant diarrhea, which attests to their utility as proxies for pathogen exposure (23) .
In addition to measures of pathogen exposure, at the time of blood collection we asked participants whether they were currently experiencing any symptoms of infection. Symptoms included runny nose, cough, fever, diarrhea, sore throat, and the more general categories of flu, cold, and sinusitis. Responses were used to construct a summary variable indicating the presence or absence of any infectious symptoms at the time of blood collection.
In an attempt to capture other unmeasured aspects of environmental quality and lifestyle that may be related to CRP, we considered 4 measures of socioeconomic status (SES): highest grade completed, household income, household assets, and home ownership. We also used a previously validated measure of the degree of urban development in the community in which participants lived (19) . This scale is based on population size and density, availability of communications (eg, telephone, Internet), transportation infrastructure, and presence of educational facilities, health services, and markets for food and other consumer goods. Higher scores (range: 0-70) on the scale indicate a higher degree of urban development.
CRP analysis
Blood samples were collected into EDTA-coated evacuated tubes in the participants' homes in the morning after an overnight fast. Blood samples were kept in coolers on ice packs for 2 h and were then centrifuged to separate plasma before freezing at 270°C. Samples were express-shipped to Northwestern University on dry ice and stored frozen at 280°C until analyzed. CRP concentrations were determined by using a high-sensitivity immunoturbidimetric method (Synchron LX20, lower detection limit: 0.1 mg/L; Beckman Coulter, Fullerton, CA) with betweenassay CVs ,7.6 across the assay range (24) .
Data analysis
We performed a series of maximum likelihood logistic regression analyses to predict, first, the likelihood of CRP .10 mg/L and then CRP .3 mg/L, excluding individuals with CRP concentrations .10 mg/L. These cutoffs were selected based on recommendations issued by a recent joint scientific statement from the American Heart Association and the Centers for Disease Control and Prevention (7) . Concentrations of CRP .10 mg/L are presumed to be the result of acute inflammatory processes (eg, infectious disease), whereas CRP concentrations .3 mg/L but ,10 mg/L indicate an increased risk of CVD due to chronic low-grade inflammation. Recent research, however, has suggested that CRP concentrations .10 mg/L are also predictive of CVD risk (25) . We therefore conducted a final series of analyses predicting the likelihood of CRP .3 mg/L in the entire sample.
Analyses proceeded in 3 stages. First, we considered anthropometric measures of nutritional status as predictors of elevated CRP. We began with crude associations, followed by models that considered additional factors shown previously to influence CRP (smoking, alcohol consumption, oral contraceptive use). Adjusted models also evaluated measures of SES and urbanicity in an attempt to account for omitted variables related to lifestyle and/or environmental quality that might confound associations between CRP and our more proximate measures of nutritional status and pathogenicity. Second, in a separate set of models, we evaluated measures of pathogen exposure and infectious disease. Finally, we considered a combined model with significant nutritional status and pathogenicity variables to evaluate their independent and combined contributions to explaining elevated CRP. The criterion for statistical significance was set as an a , 0.05; variables with P , 0.10 were retained in models to explore trends in the data. All statistical analyses were conducted with Stata for Windows, version 10 (StataCorp, College Station, TX).
Comparisons with NHANES
Data from the National Health and Nutrition Examination Survey (NHANES 2003 (NHANES -2004 were used for comparisons with data from the Philippines. NHANES is a stratified, multistage probability sample of the noninstitutionalized civilian US population, and the 2003-2004 survey included .10,000 individuals (26) . Participants were interviewed in their homes and provided a blood sample at a mobile examination center. After processing, serum samples were frozen and shipped to the University of Washington Medical Center (Seattle, WA), where concentrations of CRP were determined by latex-enhanced nephelometry (BNII; lower detection limit: 0.1 mg/L; Dade Behring, Deerfield, IL) (27) .
To maximize comparability, we restricted the analyses of NHANES data to an age-matched subsample of 19-24-y-olds (mean age: 21.5 y) for whom CRP and anthropometric data were available. Women pregnant at the time of the survey were excluded, which resulted in a final sample of 616 individuals (n ¼ 291 females). All analyses used 2003-2004 sampling weights and design variables to account for unequal probabilities of selection, nonresponse adjustments, clustering, and stratification.
As with data from the Philippines, we modeled the likelihood of CRP concentrations .3 mg/L, excluding individuals with CRP concentrations .10 mg/L. We investigated CRP in relation to 2 measures of adiposity: waist circumference and the sum of triceps and subscapular skinfold thicknesses. We selected these 2 measures because of their significant associations with CRP in the Cebu survey (see below). All models included variables for smoking and oral contraceptive use to control for their associations with CRP.
We certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during this research. All data were collected under conditions of informed consent with institutional review board approval from the University of North Carolina, Chapel Hill.
RESULTS
Predictors of CRP in the Philippines
The young adults in this sample were lean and had a low mean waist circumference compared with young adults in the United States (28) , and mean BMI values at the low end of ''normal'' as defined by recent Centers for Disease Control and Prevention guidelines ( Table 1) . The median CRP concentration for the entire sample was 0.2 mg/L. Of note was the absence of a significant sex difference in CRP. As expected, measures of SES were positively associated with waist circumference, including household income (Pearson's R ¼ 0.07, P , 0.01) and household assets (R ¼ 0.12, P , 0.001). Similar associations were We next modeled the likelihood of CRP .3 mg/L, excluding the 54 participants with CRP .10 mg/L. One hundred sixteen participants (7.3%) had CRP .3 mg/L. We found evidence of sex-specific associations between CRP and our measures of adiposity, with a significant interaction term between sex and waist circumference and sex and skinfold thickness ( Table 2) . This latter interaction term was only significant when the interaction with waist circumference was included in the model. We thus conducted a subset of analyses stratified by sex to investigate these associations further.
BMI and waist circumference were highly correlated in the entire sample (Pearson's R ¼ 0.89, P , 0.001). Both were significant predictors of elevated CRP in females, although waist circumference was a stronger predictor and was the only adiposity measure that remained significant when all measures were considered simultaneously. When considered separately, a 1-cm increase in waist circumference for females was associated with a 6.0% increase in the likelihood of CRP .3 mg/L (OR: 1.060; P , 0.001).
For males, skinfold thickness was the only adiposity measure that was nearly significant in predicting elevated CRP. A 1-mm increase in the sum of 3 skinfold measures was associated with a 1.1% increase in the likelihood of elevated CRP (OR: 1.011; P ¼ 0.09). This association strengthened to 2.5% when waist circumference was included in the model (OR: 1.025; P , 0.05). For neither males nor females did we find any evidence of threshold relations between adiposity measures and CRP. Subsequent analyses combined females and males and included interaction terms to capture sex-specific associations with adiposity measures. We found no evidence of sex interactions with other independent variables.
Associations with adiposity were not altered by the addition of health behaviors or SES variables (Table 2, model 1) . Smoking, alcohol consumption, and oral contraceptive use were not associated with CRP (P . 0.1). Of the SES variables, only current school attendance was a significant predictor of CRP: nearly 29% of all participants were still attending school at the time of the 2005 survey, and school attendance was associated with a lower likelihood of elevated CRP.
Even though individuals with CRP concentrations .10 mg/L were not included in the analyses, symptoms of infectious disease at the time of blood collection were positively associated with CRP .3 mg/L, as were higher values on our pathogen exposure scale. Symptoms of infection were associated with a .3-fold increase in the likelihood of elevated CRP. In a model including sex and infectious symptoms, a 1-point increase in pathogen exposure (3-point scale) was associated with a 69% increase in the likelihood of elevated CRP. However, this association was attenuated with the addition of current school attendance to the model (Table 2 , model 2). Similar patterns of association were found for each of the variables included in the pathogen exposure scale. Household density, toilet type, and water source did not predict elevated CRP.
Finally, we considered simultaneously the associations between elevated CRP and measures of adiposity, pathogen exposure, and SES (Table 2, model 3). ORs in the full model did not change substantially when all variables were considered simultaneously, which indicated that their individual associations with CRP were relatively independent. Results were very similar when models were rerun including individuals with CRP .10 mg/L, although all associations were attenuated with the exception of infectious symptoms (data not shown).
Comparisons with NHANES
Concentrations of CRP among young adults in Cebu were dramatically lower than in the United States. According to data from NHANES, the median CRP concentration for 19-24-y-olds was 0.9 mg/L (25th percentile: 0.4; 75th percentile: 3.5), .4 times the concentration in Cebu. There was also a significant sex difference in CRP concentration for young adults in the United States; females (median: 2.0 mg/L; 25th percentile: 0.5; 75th percentile: 4.8) had a substantially higher concentration of CRP than did males (median: 0.7 mg/L; 25th percentile: 0.4; 75th percentile: 1.9). Women in the United States were 3 times as likely to have CRP .10 mg/L and 3.9 times as likely to have CRP .3 mg/L (and ,10 mg/L) than were women in Cebu (Figure 1) . American men were 2.3 and 1.6 times as likely to have CRP .10 mg/L and .3 mg/L than were Filipino men, respectively.
As noted above, young adults in Cebu were lean compared with young adults in the United States, which raises the question of whether low CRP concentrations in Cebu were primarily due to lower levels of adiposity, a qualitatively different relation between adiposity and CRP, or both. To address this question we plotted the probability of CRP .3 mg/L as a function of waist circumference ( Figure 2 ) and skinfold thickness (Figure 3 ) for males and females, excluding individuals with CRP .10 mg/L. We chose these 2 adiposity measures because both were significant predictors of CRP in Cebu and in NHANES. We ran separate models for males and females and adjusted for smoking and oral contraceptive use. We evaluated waist circumference and skinfold thickness in separate models with these control variables. Analyses of the association between CRP and skinfold thickness used the sum of 2 skinfold-thickness measures (triceps and subscapular), because NHANES 2003-2004 collected only these 2 measures. To ensure that differences between Cebu and NHANES were not solely due to the use of 3 mg/L as a cutoff or to an artifact of model fitting, particularly given the relatively limited range of variation in waist circumference in Cebu compared with NHANES, we also plotted median CRP concentrations by category of waist circumference ( Figure 4 ) and skinfold thickness ( Figure 5) . Median values are not reported for categories with ,15 observations. In Cebu, the median waist circumference for women was 66.5 cm, and .95% of Cebu women had a waist circumference that was lower than the median value of 85.0 for young adult women in the United States. At waist circumferences of 70 cm, NHANES women were 5-33% more likely to have CRP . 3 mg/L than were women in Cebu. In Cebu, the median CRP concentration was 0.1 mg/L for women with a waist circumference ,70 cm, compared with 0.3 mg/L in NHANES. For women with a waist circumference ,80 (and 70 cm), median The distributions of skinfold thickness were similar for women in Cebu and the United States, with median values of 38.0 and 38.6 mm, respectively. At the low end of the distribution, women from both Cebu and NHANES had comparably low probabilities of elevated CRP. However, as skinfold thickness increased for American women, the likelihood of elevated CRP relative to Cebu women doubled at '40 mm and quadrupled after 60 mm. The association between skinfold thickness and CRP was relatively flat for women in Cebu across the entire range of values. Median CRP concentrations followed a similar pattern of increase with skinfold thickness in NHANES, with only slight increases in Cebu. For women with a skinfold thickness ,25 mm, median concentrations of CRP in Cebu and NHANES were 0.1 and 0.5 mg/L, respectively. At skinfold thicknesses 55 and ,65 mm, median CRP concentrations were 0.5 and 2.9 mg/L, respectively.
For men in Cebu, median waist circumference was 70.9 cm, with .95% of all men in Cebu having a waist circumference lower than the NHANES median of 88.2. Below this value the probability of elevated CRP was very low for both populations, with NHANES men less likely to have CRP . 3 mg/L than men in Cebu. However, as waist circumference increased, the likelihood of CRP . 3 mg/L increased rapidly for NHANES men: relative to Cebu, the risk of elevated CRP doubled after 100 cm and nearly quadrupled at 120 cm. However, these differences should be interpreted with caution because median CRP concentrations in Cebu and NHANES were comparable across overlapping areas of the waist circumference distribution. For men with a waist circumference 70 and ,80 cm, the median CRP concentration was 0.2 mg/L in Cebu and 0.3 mg/L in NHANES. For a waist circumference ,90 (and 80 cm), the median CRP concentration was 0.5 mg/L in both populations. Above 90 cm, CRP concentrations increased rapidly in NHANES, but too few men in Cebu had a waist circumference .90 cm to allow comparison.
Skinfold thickness was lower among men in Cebu than in the United States, with median values of 20.3 and 25.2 mm, respectively. For both groups the association between skinfold thickness and elevated CRP was similar, ,35 mm. Above this value, the likelihood of CRP . 3 mg/L remained relatively flat for men in Cebu and increased steadily for American men. Compared with men in Cebu, the risk of elevated CRP increased by a factor of 1.5 at 45 cm and doubled at '60 mm for NHANES men. Median concentrations of CRP increased with skinfold thickness for both Cebu and NHANES men, and NHANES men had higher concentrations at each level of skinfold thickness. For men with a skinfold thickness ,25 mm, median concentrations of CRP in Cebu and NHANES were 0.2 and 0.4 mg/L, respectively. At skinfold thicknesses 45 and ,55 mm, median CRP concentrations were 1.25 and 1.5 mg/L, respectively.
In the United States, the pattern of association between increasing adiposity and likelihood of elevated CRP was similar for women and men, although NHANES women were more likely to have high CRP at just about every level of adiposity. Cebu women followed a similar pattern for waist circumference, but differed with respect to associations with skinfold thickness. Cebu men stood out for their lack of strong association between adiposity and the likelihood of elevated CRP, regardless of measure.
DISCUSSION
Consistent with prior research on high-sensitivity CRP, measures of adiposity and pathogen exposure were associated with elevated CRP among young adults in the Philippines. The positive association between SES and adiposity in this population and the negative association between SES and pathogen exposure suggest that Cebu is an interesting setting in which to investigate the independent contributions of adiposity and pathogenicity to variation in CRP. Comparisons with data from NHANES indicate relatively low concentrations of CRP in the Philippines that cannot be explained by higher levels of overweight/obesity in the United States. This pattern of results is very similar to prior analysis of CRP in older women in Cebu (29) , which suggests that some combination of genetic differences, environmental differences, and/or developmental factors may have long-term implications for the regulation of inflammation.
A limitation of our study was the use of a single CRP measurement to indicate low-grade inflammation. Whereas serial CRP measurements have reported a relatively high degree of intraindividual consistency that is comparable with other serum markers of CVD risk, multiple measures would provide a more stable estimate of chronic inflammation (30, 31) . In addition, the CLHNS initially recruited a sample representative of the childbearing population in Cebu, but the offspring in our sample were slightly, but significantly, more likely to come from rural households with less educated parents.
Waist circumference was a strong predictor of elevated CRP for young women in the Philippines, whereas skinfold thickness was the only significant anthropometric predictor for men. Waist circumference has been shown to be among the strongest correlates of CRP across a wide range of populations, consistent with the established importance of visceral adipose tissue as a source of proinflammatory cytokines (32, 33) . However, several studies have documented sex differences in patterns of association between CRP and waist circumference and other measures of adiposity (34) (35) (36) . The Pelotas Birth Cohort Study in Brazil, for example, reported stronger associations between central obesity and CRP in young adult women than in young men (37) . In a lean population of young adults in north India, CRP concentrations were low (0.5 mg/L for males, 0.4 mg/L for females) and were more strongly associated with waist circumference in females than in males and more strongly associated with skinfold thickness in males than in females (38) . For young men in the United States, waist circumference and peripheral skinfoldthickness measures were comparably strong correlates of CRP in whites, but peripheral skinfold thickness did not predict CRP concentrations in individuals of Asian Indian ancestry (39) . These studies, as well as the results of our comparisons with NHANES, suggest the possibility of population-specific sex differences in the associations between body fat stores and inflammation that merit further investigation.
Intensity of pathogen exposure and symptoms of infectious disease were independent predictors of elevated CRP, consistent with the hypothesis that infectious exposures may be significant sources of proinflammatory stimuli in the Philippines. The presence of excreta, unsanitary means of garbage disposal, and an unhygienic food preparation area were all associated with an increased risk of elevated CRP. Although few studies using highsensitivity CRP as an indicator of chronic, low-grade inflammation have considered measures of infection/pathogenicity, prior research has shown elevated concentrations of CRP in relation to proxy measures of pathogen exposure and infection as well as direct measures of seropositivity for common viruses and bacteria (40) (41) (42) (43) (44) (45) . These associations underscore the importance of pathogen pressure and infectious disease as determinants of variation in CRP and suggest that additional attention should be given to quantifying pathogen exposure in epidemiologic analyses of inflammation.
It is not clear why CRP concentrations were lower in the Philippines than in the United States, even after considering population differences in adiposity. CRP data from the Philippines and for NHANES were both generated by using automated high-sensitivity immunoassay protocols routinely applied in clinical practice, and prior comparisons indicate good agreement between results across these platforms, particularly with respect to identification of CVD risk based on CRP cutoffs (24) . However, the Synchron LX20-used to generate CRP results in the Philippines-has been shown to produce slightly lower CRP results than the Dade Behring BNII method used in the NHANES population (24) . The magnitude of this difference is small, but it may nonetheless account for a portion of the unexplained difference in CRP concentrations. This difference raises the broader issue that comparisons of results produced by different laboratories, at different points in time, and across analytic platforms should always be made with caution.
An additional possibility is population variation in fat patterning and body composition that contributes to differential levels of production of adipocyte-derived, proinflammatory cytokines. However, this is not likely to account for low CRP concentrations in the Philippines, because prior research suggests a higher proportion of visceral adipose tissue in Filipinos than in European Americans or African Americans at the same level of waist circumference (46) .
Compared with young adults in the United States, our results suggest that young adults in Cebu produce less CRP at comparable levels of adiposity. The different pattern of association between waist circumference and CRP may be due in part to the relatively limited range of variation in waist circumference values in young adults in Cebu compared with the United States. However, associations with skinfold thickness also differed despite a high degree of overlap in the range of values. Among older women in Cebu (mean age: 47.7 y), 41.4% of whom were classified as overweight or obese, the median CRP concentration was 0.9 mg/L, which was substantially lower than the median concentration of 2.02 mg/L recently reported for EuropeanAmerican participants in the Women's Health Study (29, 47) . These results suggest that the population differences reported in this article are not solely the result of focusing on young adults or individuals with low levels of central obesity.
Genetic factors may also account for a portion of population differences in CRP concentrations. For example, in a multiethnic study in the United States, women of Asian descent living in the United States had the lowest concentration of CRP (1.12 mg/L), whereas African American women had the highest concentration (2.96 mg/L) (47) . BMI was the strongest predictor of elevated CRP and accounted for much of the ethnic group differences in CRP, although concentrations in Asian American women remained '25% lower after BMI and other anthropometric and metabolic variables are controlled for (37) . In Japan, similar patterns of association between CRP and BMI and smoking have been reported as those seen in US populations, but mean CRP concentrations are much lower in Japan (48) . Polymorphisms related to the regulation or production of CRP may contribute to these population differences.
In addition, environmental exposures early in development may have long-term implications for the regulation of CRP production in adulthood. Experimental animal models as well as observational data from population-based studies have established that conditions early in life-prenatal and early postnatal environments in particular-shape the risk of CVD and metabolic disease later in life through developmental modifications to critical physiologic systems (49) . Previously, we have shown that birth weight, growth in infancy and early childhood, and infectious disease exposure are significantly related to CVD risk factors and immune function in adolescence (18, 50, 51) . If conditions early in life are significant determinants of CRP in adulthood, then differences in developmental environments across the United States and the Philippines could contribute to population differences in CRP.
To the extent that inflammation contributes to the pathophysiology of CVD or metabolic disease, CRP may be an important mediator of the link between the recent increase in obesity prevalence in the Philippines and rising rates of chronic degenerative diseases (14, 52) . However, the low concentrations of CRP raise the question as to whether inflammation is a major contributor to CVD in this population and whether CRP cutoffs based on European or European-American reference populations are appropriate for predicting disease risk in populations in the midst of the nutrition transition. Additional prospective data from diverse ecological settings will be required to answer this question. In the meantime, our results highlight the value of comparative perspectives for identifying population differences in the dynamics of inflammation and underscore the need for additional research on the contributions of pathogenicity, adiposity, and inflammation to the global epidemic of CVD and metabolic diseases.
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